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What is claimed is: 

1. A heat exchanger comprising: 

a\heating medium channel for passing a high-temperature 
heating Ynedium; 

a Aiel channel provided adjacent to the heating medium 
channel anVl separated from the heating medium channels through 
a partition wall, the fuel channels being supplied with liquid 
fuel f romabdve the heating medium channels to vaporize the liquid 
fuel by heat ^cchange with the high-temperature heating medium; 
and \ 

a fuel supply plate provided above the heat medium channels , 
the fuel supply pblate having a plurality of holes for passing 
the liquid fuel, \ 

wherein a circumferential edge of a fuel-outflow-side 
opening portion of each of the plurality of holes is chamfered. 



2. A heat exchanger comprising: 

a heating mediunAchannel for passing a high-temperature 
heating medium; \ 

a fuel channel provided adjacent to the heating medium 
channel and separated from the heating medium channel through 
a partition wall, the f uel\channels being supplied with liquid 
fuel from above the heating medium channel to vaporize the liquid 
fuel by heat exchange with the high-temperature heating medium; 
and \ 
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a fuel supbly plate provided above the heat medium channels, 
the fuel supple plate having a plurality of holes for passing 
the liquid fuelv 

wherein a spot-face is formed in a circumferential edge 
of a f uel-outf low\side opening portion of each of the plurality 
of holes. \ 

3. A heat lexchanger comprising: 

a heating medium channels for passing a high-temperature 
heating medium; \ 

a fuel channels provided adjacent to the heating medium 
channel and separated! f rom the heating medium channels through 
a partition wall respectively, the fuel channel being supplied 
with liquid fuel from abive the heatingmedium channel to vaporize 
the liquid fuel by heat exchange with the high-temperature 
heating medium; and \ 

a fuel supply plate provided above the heat medium channel , 
the fuel supply plate having a plurality of holes for passing 
the liquid fuel, \ 

wherein a protrusion! is provided on a fuel outflow side 
from the plurality of holes oV the fuel supply plate to partition 
the plurality of holes. \ 

4. The hAat exchanger according to claim 3, wherein 
e protrusion is integrated with the fuel supply plate. 



5. The heat exchanger according to claim 3, wherein 
the protrusion is constituted by a lattice member provided 
separately from the fuiel supply plate. 

6. A heWt exchanger comprising: 

a heating irtedium channel for passing a high-temperature 
heating medium; \ 

a fuel channel provided adjacent to the heating medium 
channel and separated from the heating medium channels through 
a partition wall, tAe fuel channels being supplied with liquid 
fuel from above the hdating medium channel to vaporize the liquid 
fuel by heat exchange With the high-temperature heating medium; 
and \ 

a fuel supply plate provided above the heat medium channel, 
the fuel supply plate Having a plurality of holes for passing 
the liquid fuel, \ 

wherein a groove is provided on a fuel outflow side from 
the plurality of holes of the fuel supply plate to partition 
the plurality of holes. \ 

7. The heat Exchanger according to claim 1, wherein 
the liquid fuel is amixeM fuel of methanol and water for producing 
hydrogen required for a fuel battery, and the mixed fuel vaporized 
is supplied to a reforming reactor for reforming methanol to 
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produce hydrogen. 



8. The heat exchanger according to claim 2, wherein 
the liquid fuel is a mixed fuel of methanol and water for producing 
hydrogen requited for a fuel battery, and the mixed fuel vaporized 
is supplied tq a reforming reactor for reforming methanol to 
produce hydrogen. 

9. Th4 heat exchanger according to claim 3, wherein 
the liquid fuel iis a mixed fuel of methanol and water for producing 
hydrogen requirep for a fuel battery, and the mixed fuel vapori zed 
is supplied to a\ reforming reactor for reforming methanol to 
produce hydrogen! 

10. The hiat exchanger according to claim 4, wherein 
the liquid fuel is ahiixed fuel of methanol and water for producing 
hydrogen required fdr a fuel battery, and the mixed fuel vaporized 
is supplied to a reforming reactor for reforming methanol to 
produce hydrogen, 

11. The heat Exchanger according to claim 5, wherein 
the liquid fuel is amixea fuel of methanol and water for producing 
hydrogen required for a fuel battery, and themixed fuel vaporized 
is supplied to a reforming reactor for reforming methanol to 
produce hydrogen. 



\ 

12. The heat exchanger according to claim 6, wherein 
the liquid fuel is a mixed fuel of methanol and water for producing 
hydrogen required for a fuel battery, and the mixed fuel vaporized 
is supplied to a reforming reactor for reforming methanol to 
produce hydrogen. ' 



\ 
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13. A fuel batteiy heat exchanger comprising: 

a plurality of first tube sheets each defining therein 
a first channel and a secoid channel for passing a first fluid 
to be heated in directions reverse to each other, and an 
intermediate channel for connecting end portions of the first 
passage and the second passage with each other; and 

a plurality of second tube sheets disposed between the 
adjacent first tube sheets, [the secpnd tube sheets each defining 
therein a heating channel f cjr passing a second fluid for heating 
the first fluid, 

wherein the second f luldpasses through the heating channel 
in a direction perpendicular to a direction of passing the first 
fluid through the first chinnel and the second channel. 



14. The fuel batterylheat exchanger as claimed in claim 

13, wherein each of the seconld tube sheets has an outer fin for 
forming the heating channel 

15. The fuel battery hleat exchanger as claimed in claim 

14, wherein each of the second ilube sheets includes a first metal 
plate and a second metal plane; and 

the outer fin is sandwiched between the first metal plate 
and the second metal plate. 



16. The fuel battery heat exchanger according to claim 
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13, wherein the first If luid flows from the first channel to the 
second channel through the intermediate channel; and 

the second fluid flows in a direction from the second 
channel toward the first channel. 

17. The fuel bfettery heat exchanger as claimed in claim 
13, wherein each of tne first tube sheets includes: 

a third metal plajte defining the first channel, the second 
channel and the intermediate channel; and 

a pair of partition plates sandwiching a third metal plate . 

18 . The fuel battery heat exchanger as claimed in claim 

17, wherein the third idetal plate defines the first channel, 
the second channel and Ithe intermediate channel to be folded 
back by 180 degrees in al longitudinal end portion of the third 
metal plate. 1 

19 . The fuel battiery heat exchanger as claimed in claim 

18, wherein each of the partition plates defines a first through 
hole and a second through hole, and a third through hole; 

the first metal plate defines a fourth through hole and 
a fifth through hole pro video, to match the first and second through 
holes of each of the partition plates; and 

the second metal plarte defines a sixth through hole 
provided to match the third tprough hole of each of the partition 
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plates . 



20 • The fuel qattery heat exchanger as claimed in claim 



19, wherein an inner 



first metal plate con municates with an inner space of the first 



through holes to font 
first fluid into the 
sheet . 



space of the fourth hole of each of the 



an inlet tank portion for introducing the 
first channel of each of the first tube 



21 . The fuel Qattery heat exchanger as claimed in claim 
19, wherein an inner space of the fifth through hole of each 
of the first metal plates communicates with an inner space of 
the second through holle of each of the partition plates to form 
an outlet tank portions for collecting the first fluid flowing 
from the second channel of each of the first tube sheet. 



22. The fuel battery heat exchanger as claimed in claim 
19, wherein an inner sdace of the sixth through hole of each 
of the second metal plafte communicates with an inner space of 
the third through hole op each of the partition plates to form 
the intermediate tank including the plurality of intermediate 
channels of the heat transfer element. 



23. The fuel battdry heat exchanger as claimed in claim 
17, wherein each of the firlst tube sheets includes an inner fin 
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24 . The fuel balttery heat exchanger as claimed in claim 
13, wherein the heating fluid introduced from a side of the second 
channel . 

25. The fuel battery heat exchanger as claimed in claim 
13, wherein the first channel is larger in volume than the second 
channel . 

26. The fuel batltery heat exchanger as claimed in claim 
13, the first and secondl channels have an inner fin, the inner 
fin increases the flowinb resistance of the first fluid in the 
flowing direction along tyith the first and second channels to 
be larger than the flowinta resistance of the mixed fluid that 
flows in the width direction. 



■ i 

in the third metal plate. 
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27. A fuel b 

a plurality of 
channel for passing 

a plurality of 
tube sheets, theoutei 
for passing a second 

an inlet for i 
tube sheets in a dii 
second channel, 

wherein the fli 
defined perpendicul 



itter\ 



y heat exchanger comprising: 
ube sheets each defining therein a first 
a first fluid to be heated; 
outer fins disposed between the adjacent 
fins each defining therein a second channel 
fluid for heating the first fluid; and 
ntroducing the first fluid into the first 
ction perpendicular to the first and the 



rst channel and the second channel are 
r to each other; and r~p> 



28 . The fuel 



battery heat exchanger as claimed in claim 
27, wherein the tube sheets and outer fins are arranged inparallel 
with each other. 



29. The fuel liattery heat exchanger as claimed in claim 
28, wherein the tube sfieets have a plurality of first openings 
respectively; and 

the plurality of I first openings are connected with each 
other to form an inletl tank space. 



30. The fuel battery heat exchanger as claimed in claim 
29, further comprising alfuel supply plate having a plurality 
of holes for passing the! first fluid, the fuel supply plate 
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disposed in the inlet tank space 



31 . The fuel] 
27, wherein each of 



32 . The fuel 
27, wherein the fir 

a first heat ex 
in a first directio 



battery heat exchanger as claimed in claim 
the tube sheets includes an inner fin. 



battery heat exchanger as claimed in claim 
t channel includes: 
changing portion for passing the first fluid 
; and 

a second heat Exchanging portion for passing the first 
fluid in a second direction opposite to the first direction. 



33. The fuel llattery heat exchanger as claimed in claim 

32, wherein the tube sheets have a plurality of second openings 
respectively; and 

the plurality of feecond openings are connected with each 
other to form an outlet tank space. 

34 . The fuel battery heat exchanger as claimed in claim 

33, wherein the outlet tink space is defined above the second 
heat exchanging portion;! and 

an outlet for discharging the first fluid is provided to 
the outlet tank space. 



35. The fuel battery heat exchanger as claimed in claim 
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32, wherein the 
exchanging portior 
intermediate pass 



first exchanging portion and the second 
is communicated with each other through a 
[ge. 



36. The fuet battery heat exchanger as claimed in claim 
32, wherein two lamilnated plates form each of the tube sheets. 



37 . The fuel pattery heat exchanger as claimed in claim 
27, the first channel nave an inner fin, the inner fin increases 
the flowing resistance pf the first fluid in the flowing direction 
along with the first qhannel to be larger than the flowing 
resistance of the mixed tluid that flows in the width direction. 
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